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Effect of Public Debt on Private
Investment in Nigeria: Evidence from an
Asymmetric Dynamic Model
Abubakar, A. B., and Mamman, S. O.1
Abstract
This study examines the effect of public debt on private investment in Nigeria. The linear and
non-linear ARDL models are employed to analyse the series spanning the period 1981 to 2018.
The estimation results show that an increase in total debt, external debt, and debt service
payment adversely affects private investment, with the effects being symmetric. On the other
hand, the effect of domestic debt on private investment is found to be asymmetric. Although
a negative shock in domestic debt greatly improves private investment, a positive shock
leads to a meagre positive effect on private investment. This finding indicates that although
domestic debt reduction is more beneficial to private investment, domestic public debt
accumulation does not negatively affect private investment in Nigeria. The study
recommends curtailing excessive public borrowing and reducing the stock of public debt to
improve private investment in Nigeria.
Keywords: Crowding-Out, Public Debt, Debt Service, Investment, Nigeria
JEL Classification: E62, H68, H30.

I.

P

Introduction

ublic borrowing is an essential element of the fiscal component of the
macroeconomy, especially, given that it could also serve as an instrument for
expansionary fiscal policy, during periods of economic challenges. It is also a
major means of financing government deficits, with its sources being either
domestic or external. However, despite its potential advantages, its adverse effect
could be overwhelming and may lead to a sovereign debt crisis, if not properly
managed, as was the case of Venezuela (2017), Argentina (2005 - 2016), and
Greece (2009 - 2018) among others. Similarly, accumulated debt over time, may
undermine the performance of the fiscal budget, as significant part of the budget
may be expended in debt-servicing. For instance, according to the Debt
Management Office, Nigeria spent over $1.79 billion between 2016 and 2021 on
servicing debts owed to the World Bank and Exim Bank of China. Similarly, about a
quarter of the 2019 budget was directed towards debt servicing (BudgIT, 2019).
Therefore, borrowing should be considered, only when it becomes necessary, such
as serving as a stimulus to restore the economy during periods of crisis, or for public
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capital project needs. Increasing public debt over time is also believed to hurt
investment, in what is described in the literature, as the ‘crowding-out effect’.
There is a strong argument in the literature that public debt crowds out private
investment, as predominantly postulated by neoclassical theory. This view, puts forth
the notion that public debt is undesirable for the economy. Mona (2013) opines that
apart from public debt, other factors influence private investment. These factors
include interest rate (Wuhan & Adnan, 2015; Iheonu & Nwakeze, 2016), economic
growth, and public capital expenditure (Nyoni & Bonga, 2017; Combey, 2016).
Furthermore, some scholars believe that the negative effect of public debt on
investment, occurs when investors fear that benefits from their investment would be
taxed away, and channelled towards debt servicing (Deshpande, 1997). This
highlights the possibility of a negative effect of public debt on investment via the
debt service channel.
According to a different strand of the literature, public debt could exert a positive
effect on private investment (Abubakar & Mamman, 2020; Brown-Collier & Collier,
1995), thus, echoing the Keynesian view. Another strand of the literature also
suggests that, public debt produces a contemporaneous stimulating and long-run
negative impact on investment (Calvo, 1998). These competing views indicate a
lack of consensus on the effect of public debt on private investment.
The study of non-linearities in the relationship between economic variables is gaining
more attention. This is because functional forms of relationships among the same
variables could vary over time. There is the tendency that private investment could
react differently, to rising public debt, than it would, to falling public debt, indicating
an asymmetric effect of public debt on investment. For instance, a reduction in
government debt could boost investor confidence, resulting in a significant increase
in private investment. On the other hand, an increasing stock of domestic debt
could lead to an increase in interest rate which ultimately leads to a decrease in
investment. However, if investors expect a positive return, the decrease in
investment may not equal the increase in investment caused by a reduction in
public debt. From the review of the extant literature on the public debt-private
investment nexus conducted, to the best of our knowledge no empirical study has
examined the asymmetric effect of public debt on private investment in the context
of Nigeria. Further, no empirical study examined the effect of debt service on private
investment in Nigeria. This study contributes to the literature on public debt in Nigeria
by filling these gaps in the literature. Specifically, the study aims to answer the
following questions: a). What is the effect of public debt on private investment in
Nigeria? b). Is the effect of public debt on private investment symmetric or
asymmetric? c). What is the effect of debt service on private investment in Nigeria?
d). Is the effect of debt service on private investment symmetric or asymmetric?
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The rest of the paper is organised as follows: the literature review is presented in
section 2, while the methodological framework is presented in section 3. The stylised
facts are discussed in section 4, and section 5 discusses the methods, model, and
data issues. The discussion of the findings is presented in section 6, while section 7
concludes the study.

II.

Literature Review

The theoretical arguments on the relationship between public debt and private
investment are without consensus. The theoretical linkage between the variables
can be viewed from three angles. At one extreme of the arguments is the crowdingout hypothesis. The hypothesis postulates that a rise in public debt accumulation
leads to competition for loanable funds between the private and public sectors
causing the interest rate to rise, thereby leading to a fall in private investment
(Majumder, 2007). Another channel through which public debt negatively affects
private investment under the neoclassical theory is that when the government
borrows to finance its deficits, tax burdens are shifted to the future generation, as a
result, consumption increases leading to a fall in savings. To equate savings and
investment in the capital market, interest rate rises leading to decreasing private
investment (Bernheim, 1989; Khan & Gill, 2009). Similarly, there is the argument that
public debt-induced private investment reduction is due to lower credit rating
which reduces investors’ confidence, leading to receding private investment
(Paudyn, 2013).
In contrast to this is the Keynesian theory, which presents the second stream of
argument. The Keynesian view postulates that public debt produces a positive
effect on private investment. The theory argues that government borrows because
of a decline in investment, therefore when the borrowing is channelled into capital
expenditure, this increases public infrastructure. The increase in public infrastructure
is associated with an increase in economic growth (Musgrave, 1997), and economic
growth improves the business expectations of investors, eventually leading to higher
private investment (Baddeley, 2003). Moreover, public debt-financed capital
projects help attract private investment via the provision of investment-inducing
infrastructure (Musolesi, 2011; Christ & Green, 2004). Public borrowing and
expenditure lead to an increase in economic growth and by extension private
investment because of demand stimulation and the drive to satisfy the increasing
demand via more investment (Makin, 2015). The position of Keynesian theory is that
public debt crowds in investment.
A third perspective on the relationship between public debt and investment is
provided by the debt overhang theory. Propounded by Krugman (1988) and Sachs
(1989), the theory argues that when public debt increases, at the initial stage, it has
a positive effect on private investment, however, after a certain point it leads to
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drag on private investment, depicting a non-linear relationship between the
variables. The reason why public debt beyond a certain turning point leads to a
drag on investment is due to “fear” by investors that gains from their investment
would be “taxed” to pay up the public debt and associated interest (Deshpande,
1997; Calvo, 1998). The associated fall in investors’ confidence leads to receding
investment. Besides, massive public debt accumulation leads to the poor rating of
countries by credit rating organisations. These poor ratings tend to reduce investor
confidence thereby leading to a drag on private investment.
The empirical literature on the effect of public debt is also diversified, with studies
having different outcomes. The dominant finding is that increasing public debt and
debt servicing often leads to a negative effect on private investment. However,
episodes of debt overhang and positive effects on private investment are
sometimes found. For instance, the studies of Akram (2011a), Gicheru and Nasieku
(2016), Kamundia et al. (2015), Mabula and Mutasa (2019), Mohamed (2013), Origin
et al. (2021), Picarelli et al. (2019), among others, have indicated that excessive
government debt hurts investment levels and growth. This argument is premised
upon the neoclassical view that public debt leads to a rise in the interest rate and,
by extension, leads to a decline in private investment because the cost of capital
(interest rate) has risen; another reason is the diversion of funds that would have
been used by the private sector (Vincent & Clem, 2013).
In line with the postulation of the crowding out theory, the study by Mabula and
Mutasa (2019) show that rising public debt impedes key factors such as firms’
investment and R&D spending, among others. This is due to the paucity of loanable
funds. Other studies that find a negative effect of public debt on investment include
Lau et al. (2019) and Benayed et al. (2015) which find that aside from the negative
effect of public debt on investment, there also exists a non-linear relationship
between the two variables. Also, Imimole and Imoughele (2012) find a significant
negative effect of domestic debt on investment. The study observed that when
domestic debt increases by 10.0 per cent, investment decreases by 2.2 per cent, all
things being equal. Philip et al. (2017) investigate the relationship between domestic
debt and private credit in Nigeria. The study employed the structural VAR model for
analysis utilising annual data covering the period 1970 to 2015. The result of the
Impulse Response Function showed the presence of a long period of a negative
effect of public debt on domestic credit in Nigeria. Similarly, Asogwa and Okeke
(2013) investigate the relationship between public borrowing and investment in
Nigeria by employing the VEC model and the Granger causality test. The result of
the study confirms the crowding-out effect of public debt on domestic investment,
as well as the presence of bidirectional causality between public debt and
investment. Vincent and Clem (2013) incorporate cointegration and structural
analysis in examining the crowding-out effect in Nigeria. Their findings indicate that
debt has a depressive effect on investment in Nigeria. Other studies that find public

Abubakar and Mamman: Effect of Public Debt on Private Investment in Nigeria: Evidence from an Asymmetric Dynamic Model

63

debt to crowd out investment include Huang et al. (2018) in a cross-country analysis;
Shetta and Kamaly (2014) in the case of Egypt; and Lidiema (2018) in the case of
Kenya.
The empirical studies that find the positive effect of public debt on private
investment include Thilanka and Ranjith (2018) in the case of Sri Lanka. Further, the
finding of Alauddin (2007) shows that the government could rely on domestic
borrowing to finance deficits without hurting private investment. These studies point
to the crowding-in effect of public debt on private investment. Conversely, the
studies of Manda (2019) and Shah and Shahida (2012) demonstrate that public
debt does not affect investment or deter economic growth indicating no evidence
of a crowding-out effect. In addition, other studies that did not find evidence of a
deleterious effect of public debt on investment include Checherita-Westphal and
Rother (2012) in the case of the Euro Area, and Hajian, Mohamed, and Habibullah
(2017) in the case of Malaysia.
Also, in the extant empirical literature are studies with mixed findings. For instance,
Akomolafe et al. (2015) find that domestic debt crowds out investment, while
external public debt crowd-in investment. In the same vein, the findings of Osuma
et al. (2018) indicate that while external debt wields a negative long and short-run
effect on investment, the effect of domestic debt is positive. Further, Benayed et al.
(2015) note that before a threshold level of 47.31 per cent debt to GDP, public debt
stimulates investment, but beyond the threshold level, public debt drags investment.

III.

Methodological Framework

The theoretical underpinning of the study is given by the model of Lau, Tan, and
Liew (2019) which is based on Jorgenson's (1963) investment model which states that
the capital accumulation of firms could be achieved by maximising profits at each
period. Therefore, the profit maximisation function of a firm in a period can be
presented as:
𝑀𝑎𝑥𝜋𝑡 = 𝑝𝑡 𝑄𝑡 − (𝑤𝑡 𝐿𝑡 + 𝑟𝑡 𝐾𝑡 )

(1)

Where π is profit, Q is the output, L and K are labour and capital respectively. With
p, w, and r being their respective prices.
Equation (1) denotes that the profit (π) being maximised is the difference between
the revenues of the firm and the cost of inputs. By presenting the output (Q) in the
form of a production function and assuming perfect competition, profit
maximisation of the firm requires:
𝜕𝜋𝑡
𝜕𝐾𝑡

=𝛼

𝑝𝑡 𝐴𝐾𝑡𝛼 𝐿1−𝛼
𝑡
𝐾𝑡

Solving equation (2) further yields:

− 𝑟𝑡 = 0

(2)
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(3)

𝐾𝑡

𝑤ℎ𝑒𝑟𝑒 𝑌𝑡 =

𝑝𝑡 𝐴𝐾𝑡𝛼 𝐿1−𝛼
𝑡

Deriving the optimal capital stock from equation (3) yields:
𝐾𝑡∗ = 𝛼

𝑌𝑡

(4)

𝑟𝑡

Following Ang (2009), the gross investment of firms is the sum of net and replacement
investment, therefore, the function takes the form of:
𝐼𝑡 = 𝛼 ∑𝑛𝑖=0 𝛽𝑖 ∆ (

𝑌𝑡−𝑖
𝑟𝑡−𝑖

) + 𝛿𝐾𝑡−1

(5)

Considering equation (4), equation (5) can be represented as:
∗
𝐼𝑡 = 𝛼 ∑𝑛𝑖=0 𝛽𝑖 ∆𝐾𝑡−𝑖
+ 𝛿𝐾𝑡−1

(6)

The first term of equation (6) represents the net investment which is the distributed
lag changes in the desired capital stock. The last term of the equation is the
replacement investment with 𝛿 being the depreciation rate of capital stock.
Following Lau et al. (2019), suppose that firms fund their investments only via capital
intermediated by banks in a competitive market, the capital intermediated by each
bank out of m banks in the market can be represented by 𝑘𝑗,𝑡 . Further, the capital
stock is a fraction of the total savings that could be lent out by the banks (𝜑𝑗,𝑡 𝑆𝑗,𝑡 ).
However, the proportion of savings that can be lent out by banks is available to
both private sector business and public sector borrowings, this can be depicted as:
𝜑𝑗,𝑡 𝑆𝑗,𝑡 = 𝑘𝑗,𝑡 + 𝜃𝑗,𝑡 𝐵𝑡

(7)

Where 𝜃𝑗,𝑡 𝐵𝑡 is the fraction of the government budget financed by public debt held
by bank j. Therefore, the proportion of savings intermediated to the private sector
by bank j following equation (7) can be depicted as:
𝑘𝑗,𝑡 = 𝜑𝑗,𝑡 𝑆𝑗,𝑡 − 𝜃𝑗,𝑡 𝐵𝑡

(8)

This follows that the total capital stock available to the private sector is given as:
𝑚
𝐾𝑡 = ∑𝑚
𝑗=1 𝑘𝑗,𝑡 = ∑𝑗=1(𝜑𝑗,𝑡 𝑆𝑗,𝑡 − 𝜃𝑗,𝑡 𝐵𝑡 )

(9)

The total public debt held by banks could be depicted as:
𝐷𝑡 = ∑𝑚
𝑗=1 𝜃𝑗,𝑡 𝐵𝑡

(10)

Therefore, equation (9) which represents the capital stock available to the private
sector could also be written as:
𝐾𝑡 = ∑𝑚
𝑗=1(𝜑𝑗,𝑡 𝑆𝑗,𝑡 ) − 𝐷𝑡

(11)
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The relationship expressed by equations (6) and (11) shows that capital stock is a
determinant of private investment and public debt is a determinant of capital stock,
this follows that the theoretical relationship between the variables is such that public
debt exerts a negative effect on private investment, in other words, public debt
crowds out private investment.

IV.

Stylised Facts

Figure 1: Dynamics of Private Investment and Public Debt in Nigeria (1981 to 2018)
10
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2000
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The stylised facts tend to show the pattern and dynamic movement between
private investment (LNINV) and various components of the public debt. This is
indicated in Figure 1 where the trend of domestic debt, external debt, and private
investment are plotted covering the period 1981 to 2018. As can be viewed from
Figure 1, the periods from 1981 up to1998, reveal that both domestic (LNID) and
external (LNED) public debt in Nigeria have been relatively low, with external debt
inching a little above domestic debt. From 1998, there was a progressive increase
in domestic debt up to 2017 with a faster pace of accumulation occurring from
2008. From 1998, there was a surge in the external debt before reaching its peak
around 2004 and then sharply declining, falling below domestic debt around 2005.
The sharp decline in external public debt witnessed in the mid-2000s is attributed to
the debt relief given to Nigeria by the external club of creditors. Incidentally, from
2007, external public debt began to build up and as of 2017, it reached about the
same level it was before the debt relief that was given to Nigeria. Both domestic
and external debts are currently trending upwards. Nigeria’s current debt
accumulation can be attributed to the dwindling revenue accruing to the nation
occasioned largely by a fall in oil prices and an unstable economic environment.
Although a mild decline in private investment was noticed from 1981 through 1985,
beyond that period, private investment in Nigeria remained fairly stable albeit with
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little fluctuations up to 2005. From 2005 and beyond, private investment witnessed a
progressive increase with a spike noticed around 2011.
A cursory view of the Figure also reveals a common trend between private
investment and public debt in recent times, especially for domestic debt. This may
indicate that public debt in Nigeria might not necessarily crowd out private
investment given the fact that public debt and private investment showed an
upward trend. However, when the public debt is increasing and private investment
is decreasing, we may assume that public debt is significantly crowding out
investment. Again, another visible point from the figure is that private investment
might not be strongly responsive to external debt given that there was a significant
increase between 1994 and 2004.

V.

Methods, Model, and Data

Under this section, the empirical model to be estimated is specified and discussed.
Also discussed is the empirical estimation strategy adopted by the study. Finally, a
discussion of the data as well as the sources is done.

V.1

Empirical Model Specification

To examine the effect of public debt on private investment in Nigeria, this study
takes into account the theoretical relationship presented in equation (11) and the
empirical model specification of Khan and Gill (2009). The study augments the
model by including inflation (INF) as an additional control variable. Inflation here is
used as a proxy for economic uncertainty. The inclusion of real GDP (RGDP) in the
private investment model is in line with the postulations of the accelerator principle
of investment which posit that an increase in national income is associated with
higher demand, thereby translating to higher private investment in a bid to satisfy
the demand and as a result of improved investors’ confidence. Interest rate is the
cost of capital; hence it is included as one of the determinants of private investment.
Therefore, the empirical model takes the form of:
Private Investment = f (Public Debt, Real GDP, Interest Rate, Inflation)

(12)

The approach of this study is such that the public debt variable is further
disaggregated into external debt and domestic debt with the crowding-out effect
of both examined. As a result, the econometric model to be estimated is specified
as:
𝑃𝑅_𝐼𝑁𝑉𝑡 = 𝛼 + 𝛽𝑇𝐷𝑡 + 𝛾𝑅𝐺𝐷𝑃𝑡 + 𝛿𝐼𝑁𝑇𝑡 + 𝜋𝐼𝑁𝐹𝑡 + 𝜇𝑡

(13)

𝑃𝑅_𝐼𝑁𝑉𝑡 = 𝛼 + 𝛽𝐸𝐷𝑡 + 𝛾𝑅𝐺𝐷𝑃𝑡 + 𝛿𝐼𝑁𝑇𝑡 + 𝜋𝐼𝑁𝐹𝑡 + 𝜇𝑡

(14)
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(15)

Further to the direct channel of the crowding-out effect as illustrated by the
empirical model specified above, the study took the analysis a step further by
estimating the debt service channel of the crowding-out effect. Abstracting from
the arguments of the debt overhang theory, it could be that it is not the stock of
debt that matters for investment but rather it is the debt service payment that
negatively affects private investment. Therefore, the study also examined the effect
of debt service payment on private investment. Sequel to the foregoing point, the
empirical econometric model that examines the effect of debt service on private
investment is specified as:
𝑃𝑅_𝐼𝑁𝑉𝑡 = 𝛼 + 𝜃𝐷𝑆𝑡 + 𝛾𝑅𝐺𝐷𝑃𝑡 + 𝛿𝐼𝑁𝑇𝑡 + 𝜋𝐼𝑁𝐹𝑡 + 𝜇𝑡

(16)

Table 1: Definition of Variables
Variable

Definition

Source

PR_INV

Private Investment2 (in billion Naira)

CBN

TD

Total Public Debt Outstanding (in billion
Naira)
External Public Debt Outstanding (in
billion Naira)
Domestic Public Debt Outstanding (in
billion Naira)
Real Gross Domestic Product (in billion
Naira)
Real Interest Rate (annual average
interest rate adjusted for inflation)
Inflation Rate (annual average inflation
rate)
Debt Service Payment (in billion Naira)

CBN

ED
DD
RGDP
INT
INF
DS

CBN
CBN
CBN
WDI
WDI
CBN

Sources: CBN - Central Bank of Nigeria Statistical Bulletin. WDI – World Bank, World Development
Indicators.

All variables except interest rate and inflation rate were converted to their
logarithmic form before being employed for analysis. The data employed spans
from 1981 to 2018; the choice of the period is premised upon data availability on
the key study variables.

2

Gross Fixed Capital Formation is used as a proxy.
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Analytical Technique

Being a time series analysis, the natural starting point is the determination of the
order of integration of the series via the unit root test. To achieve this, the study
employed the Augmented Dickey-Fuller (ADF) and Philips-Perron test of the unit root.
When the variables are integrated in mixed order, the appropriate model to employ
is the Autoregressive and Distributed Lag (ARDL) Model of Pesaran, Shin, and Smith
(2001). Since one of the objectives of the study is to examine the asymmetric
relationship between public debt and private investment, the Non-linear
Autoregressive and Distributed Lag (NARDL) model of Shin, Yu, and GreenwoodNimmo (2014) is also employed for analysis.
The ARDL model assumes a linear nexus between the dependent variable and the
independent variables. On the other hand, the NARDL model introduces both short
run and long run nonlinearities through the imposition of positive and negative
partial sum decomposition of the independent variables. It has the advantage of
being estimated with the Ordinary Least Squares and it does not require the
variables to be of the same order of integration. The NARDL model enables the study
to determine whether increasing and decreasing debt profiles, as well as debt
service, have a symmetric or asymmetric effect on private investment.
The study specifies the symmetric ARDL cointegrating relationship between the
variables as:
𝑝

Δ𝑃𝑟_𝑖𝑛𝑣𝑡 = 𝛼0 + Ψ1 𝑃𝑟_𝑖𝑛𝑣𝑡−1 + Ψ2 𝐷𝑒𝑏𝑡𝑡−1 + Ψ3 𝑅𝐺𝐷𝑃𝑡−1 + Ψ4 𝐼𝑛𝑡𝑡−1 + Ψ5 𝐼𝑛𝑓𝑡−1 + ∑𝑘=1 𝛽𝑛 𝑃𝑟𝐼𝑛𝑣 𝑡−𝑘 +
∑𝑞𝑖=0 𝛿𝑚 𝐷𝑒𝑏𝑡𝑡−𝑖 + ∑𝑞𝑖=0 𝜃𝑚 𝑅𝐺𝐷𝑃𝑡−𝑖 + ∑𝑞𝑖=0 𝜋𝑚 𝐼𝑛𝑡𝑡−𝑖 + ∑𝑞𝑖=0 𝜌𝑚 𝐼𝑛𝑓𝑡−𝑖 + 𝜀𝑡

(17)

The short run error correction model is specified as:
𝑝
𝑞
𝑞
𝑞
∆𝑃𝑟 _𝐼𝑛𝑣𝑡 = 𝛼0 + ∑𝑘=1 𝛽0 ∆𝑃𝑟 _𝐼𝑛𝑣𝑡−𝑘 + ∑𝑖=0 𝛿𝑚 ∆𝐷𝑒𝑏𝑡𝑡−𝑖 + ∑𝑖=0 𝜃𝑚 ∆𝑅𝐺𝐷𝑃𝑡−𝑖 + ∑𝑖=0 𝜋𝑚 ∆𝐼𝑛𝑡𝑡−𝑖 +
∑𝑞𝑖=0 𝜌𝑚 ∆𝐼𝑛𝑓𝑡−𝑖 + 𝛾0 𝐸𝐶𝑇 + 𝜐𝑡
(18)

Where 𝑃𝑟 _𝐼𝑛𝑣𝑡 represents the dependent variable (private investment), 𝛼0 is the
intercept of the model, 𝑝𝑟_𝐼𝑛𝑣𝑡−𝑘 is the lagged dependent variable of order p given
that 𝑘 = 1,2, … , 𝑝. For brevity, Debt in equations 17 to 22 is used to represent the three
forms of public debt (TD, ID, and ED), and debt service. 𝑅𝐺𝐷𝑃, 𝐼𝑛𝑡, 𝑎𝑛𝑑 𝐼𝑛𝑓 are the
other independent variables of order q, given that 𝑖 = 0,1,2, … , 𝑞. ECT is the error
correction term that measures the speed of adjustment to long run equilibrium.
Equations 17 and 18 can be further transformed into the NARDL form by splitting the
effect into its positive and negative partitions, this is specified as:
−
Δ𝑃𝑟_𝐼𝑛𝑣𝑡 = 𝛼0 + φ1 𝑃𝑟_𝑖𝑛𝑣𝑡−1 + Ω1+ 𝐷𝑒𝑏𝑡 + 𝑡−1 + Ω−
2 𝐷𝑒𝑏𝑡 𝑡−1 + Ψ1 𝑅𝐺𝐷𝑃𝑡−1 + Ψ2 𝐼𝑛𝑡𝑡−1 + Ψ3 𝐼𝑛𝑓𝑡−1 +
+

−

𝑞
𝑞
𝑞
∑𝑝𝑘=1 𝛽𝑛 𝑃𝑟 _𝐼𝑛𝑣𝑡−𝑘 + ∑𝑞𝑖=0 𝛿 + 𝑚 𝐷𝑒𝑏𝑡 + 𝑡−𝑖 + ∑𝑖=0
𝛿 − 𝑚 𝐷𝑒𝑏𝑡 − 𝑡−𝑖 + ∑𝑖=0 𝜃𝑚 𝑅𝐺𝐷𝑃𝑡−𝑖 + ∑𝑖=0 𝜋𝑚 𝐼𝑛𝑡𝑡−𝑖 +

∑𝑞𝑖=0 𝜌𝑚 𝐼𝑛𝑓𝑡−𝑖 + 𝜔𝑡

(19)
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The ‘+’ and ‘-’ notations of the public debt variable in equation (19) signify the
partial sum of positive and negative decomposition of the variable. Hence, Ω1+ & Ω−2
and 𝛿 + & 𝛿 − represent the long-run and short-run impact of increase and decrease
in debt respectively. 𝜔𝑡 is the error term. The short run error representation of the
model is specified as:
𝑝

𝑞+

𝑞−

Δ𝑃𝑟_𝐼𝑛𝑣𝑡 = 𝛼0 + ∑𝑘=1 𝛽𝑛 Δ𝑃𝑟 _𝐼𝑛𝑣𝑡−𝑘 + ∑𝑖=0 𝜆+ 𝑚 Δ𝐷𝑒𝑏𝑡 + 𝑡−𝑖 + ∑𝑖=0 𝜆− 𝑚 Δ𝐷𝑒𝑏𝑡 − 𝑡−𝑖 +
∑𝑞𝑖=0 𝜃𝑚 ∆𝑅𝐺𝐷𝑃𝑡−𝑖 + ∑𝑞𝑖=0 𝜋𝑚 ∆𝐼𝑛𝑡𝑡−𝑖 + ∑𝑞𝑖=0 𝜌𝑚 ∆𝐼𝑛𝑓𝑡−𝑖 + 𝜂0 𝐸𝐶𝑇 + 𝜉𝑡

(20)

Where the partitioning of debt is specified as:
𝑞
𝑞
𝐷𝑒𝑏𝑡 + 𝑡−1 = ∑𝑖=1 Δ𝐷𝑒𝑏𝑡 + 𝑖 = ∑𝑖=1 max(Δ𝑋𝑖 , 0)

(21)

𝑞
𝑞
𝐷𝑒𝑏𝑡 − 𝑡−1 = ∑𝑖=1 Δ𝐷𝑑𝑒𝑏𝑡 − 𝑖 = ∑𝑖=1 min(Δ𝑋𝑖 , 0)

(22)

The short-run asymmetric effects of debt are captured by 𝜆+ 𝑚 for positive changes,
and 𝜆− 𝑚 for the negative changes.

VI.

Findings and Discussion

In this section, the results obtained from the model estimations are presented and
the findings are discussed.

VI.1

Descriptive Statistics

Table 7 in the appendix presents the summary statistics of the variables. Variables
such as private investment, real GDP, Debt service, external debt, and domestic
debt were converted to their logarithmic forms due to the magnitude (size) of the
variables. Also, the estimates of the Jarque-Bera normality test reveal that variables
such as private investment, external debt, interest rate, and inflation rate have a
normal distribution, while others do not. More so, all the variables except for interest
rate show a mild variability within its mean value, while the variability of interest rate
is greater.

VI.2

Unit Root Test Result

As the first step in time series analysis, it is important to check the stationarity
properties of the data. To achieve this, the Augmented Dickey-Fuller (ADF) and the
Philip-Perron (PP) test for unit root are employed by the study. The test results are
presented in Table 2.

70

Central Bank of Nigeria

Economic and Financial Review

September 2021

Table 2: Unit Root Test Result
Variables

None

Intercept

Intercept
& Trend

Level

None

Intercept

Intercept
& Trend

Order

First Difference

PR_INV

Augmented Dickey Fuller Test Result
1.152
0.397
-2.276
-4.795***

-4.909***

-5.416***

I(1)

TD
LNED
LNDD

3.415
1.656
2.236

-2.462
-1.664
-1.159

-2.067
-1.930
-1.927

-3.433***
-4.346***
-2.480**

-4.355***
-4.654***
-4.407***

-4.455***
-4.459***
-4.488***

I(1)
I(1)
I(1)

RGDP
LNDS

2.500
2.054

-0.028
-1.220

-1.504
-2.416

-2.137**
-6.300***

-3.395**
-7.778***

-3.320*
-7.762***

I(1)
I(1)

INT
INF

-7.096***
-1.896*

-7.160***
-2.887*

-7.397***
-3.970**

-

-

-

I(0)
I(0)

Philips-Perron Test Result
PR_INV
1.016
0.213

-2.281

-4.745***

-4.887***

-5.413***

I(1)

TD
LNED

2.505
1.154

-2.246
-2.900

-2.179
-2.516

-3.387***
-4.358***

-4.361***
-4.654***

-4.429***
-4.569***

I(1)
I(1)

LNDD
RGDP

4.302
4.259

-1.509
0.685

-1.716
-2.571

-2.287**
-1.913**

-4.402***
-3.243**

-4.512***
-3.206*

I(1)
I(1)

LNDS
INT

1.854
-6.671***

-1.135
-6.940***

-2.375
-7.090***

-6.371***
-

-7.873***
-

-7.910***
-

I(1)
I(0)

INF

-1.770*

-2.278*

2.284

-

-

-

I(0)

*, **, *** indicates statistical significance at 10%, 5%, and 1% respectively.
Source: Author’s computation.

Private investment, total debt, external debt, domestic debt, and real GDP are not
stationary at level but rather at first difference. This indicates that the mean and
variance of the series are not constant; the series became stationary only after
differencing them. However, inflation and interest rate are stationary series. A linear
combination of the variables can produce a spurious result if the variables are not
cointegrated. This informs the use of the Autoregressive and Distributed Lag (ARDL)
model for analysis due to the mixed order of the variables. The ARDL model via the
bound test allows us to determine if the variables have a long-run association
(cointegrated). Were the variables to be cointegrated, the relationship between
them is no longer spurious.

VI.3

Public Debt Model Results

As discussed in the estimation strategy section, the study conducts both linear and
non-linear estimations of the relationship between the variables. While the
symmetric effect of public debt on investment is examined using the conventional
ARDL model, the asymmetric effect is investigated using the Non-Linear ARDL
model.
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VI.3.1 Linear Public Debt Model Results
Table 3 presents the results of the estimated linear public debt model. Under this, the
effect of the total, external, and domestic public debt on private investment in
Nigeria is explored. The estimated long-run coefficients of the various components
of public debt show that public debt has a significant negative effect on private
investment. This finding implies a long run depressing effect of public debt on private
investment in Nigeria in line with the crowding-out hypothesis.
The coefficient of total debt shows that a 1 percentage increase in total debt
reduces private investment by about 0.39 per cent. Similarly, a 1 percentage
increase in external and domestic debt reduces investment by about 0.29 per cent
and 0.5 per cent, respectively. The coefficients imply that public debt adversely
affects private investment in Nigeria. This finding is identical to those of studies such
as Vincent and Clem (2013), Asogwa and Okeke (2013), Akram (2011), and Picarelli
et al. (2019), among others who found similar evidence of a negative effect of
public debt. However, the result differs from Thilanka and Ranjith (2018) that find
public debt as having a positive effect on private investment. The rationale for this
finding could be that the high level of public debt tends to discourage private
investment out of concern that gains from such investment might be used to pay
back the debt (Deshpande, 2007). Besides, high public debt accumulation
downgrades the credit rating of a country; this is likely to discourage private
investment via a fall in investors’ confidence.
In addition, the result reveals that private investment is more responsive to domestic
debt than external debt. The loanable fund theory could explain the reason why
investment is more sensitive to domestic debt. An increase in public debt illustrates
an increase in government borrowing among others, this leads to competition for
the available loanable funds between the public and private sectors; therefore,
public borrowing starves the private sector of funds needed for investment by
transferring capital from the private to the public sector (Ang, 2009; Lau et al., 2019).
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Table 3: Public Debt Model Results
Variables
Long Run Estimates
LNTD

Total Debt Model

Ext. Debt Model

-0.390**
(0.178)

LNED

-0.294**
(0.128)

LNID
RGDP
INT
INF
Intercept

Dom. Debt Model

2.395***
(0.536)
0.100**
(0.042)
0.032*
(0.017)
-19.291***
(4.532)

1.768***
(0.323)
0.108**
(0.043)
0.034*
(0.017)
-13.863***
(3.036)

-0.497*
(0.263)
3.201***
(1.005)
0.079*
(0.042)
0.027
(0.018)
-27.073
(8.762)

Short Run Estimates
LNTD

-0.111**
(0.049)

LNED

-0.083**
(0.033)

LNID
0.679***
(0.232)
0.009**
(0.004)
-0.021***
(0.004)
-0.006**
(0.002)
-1.79E-05
(0.003)
-0.006**
(0.002)
-0.283***
(0.052)

0.498***
(0.174)
0.009**
(0.004)
-0.022***
(0.004)
-0.006***
(0.002)
-6.04E-06
(0.002)
-0.006**
(0.002)
-0.282***
(0.050)

-0.131**
(0.065)
0.842***
(0.319)
0.008*
(0.003)
-0.017***
(0.004)
-0.004*
(0.002)
-0.0006
(0.003)
-0.006**
(0.002)
-0.263***
(0.050)

Adj. R-Squared

0.955

0.957

0.953

Cointegration Test Stat.
Bounds – 5%
Serial Correlation Test Stat.
Prob.
Heteroskedasticity Test Stat.
Prob.
Normality Test
Prob.

4.159**
[2.56 3.49]
1.554
[0.213]
8.667
[0.564]
4.155
[0.125]

4.461***
[2.56 3.49]
2.105
[0.147]
7.704
[0.658]
0.617
[0.734]

3.840**
[2.56 3.49]
0.777
[0.378]
10.156
[0.427]
11.729
[0.003]

RGDP
INT
INT (-1)
INT(-2)
INF
INF (-1)
ECT

Standard error in parenthesis.
*, **, *** signifies statistical significance at 10%, 5% and 1% respectively.
Source: Author’s computation.
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The model also controlled for real GDP, interest rate, and inflation rate, with the result
revealing a positive and significant relationship between the variables and private
investment. The positive effect of real GDP on private investment is in line with the
postulations of the accelerator principle, which posits that an increase in national
income is associated with increasing investment due to higher demand and
investors’ confidence. The interest rate was a priori expected to have a negative
effect on investment. However, the positive effect is not out of place considering
that an increase in interest rate could serve as an incentive for more foreign
investment inflow, ultimately leading to higher private investment if the foreign
investment inflow outpaces any potential negative influence of an increase in the
interest rate on domestic private investment demand. Further, the positive effect of
inflation on investment implies that the increase in price level serves as an incentive
for investors; besides, an increase in the inflation rate reduces the effect of an
increase in the interest rate.
In the short run, the study finds all the components of public debt to have a drag on
private investment. This finding aligns with those of Imimole and Imoughele (2012),
and Asogwa and Okeke (2013). Specifically, a 1 percentage increase in total public
debt depresses private investment in the short run by about 0.11 per cent. Similarly,
a 1 percentage increase in external and domestic public debts reduces investment
by about 0.08 per cent and 0.13 per cent, respectively. The negative effect of public
debt on private investment in the short run is similar to the long-run effect, though
the magnitude of the short-run effect appears to be smaller.
The negative and significant error correction term (ECT) presented in the bottom
part of Table 3 reveals that the economy reverts to long-run equilibrium following a
shock in the economy. The size of the error correction term coefficients of the three
models indicates that about 26.0 per cent to 28.0 per cent correction towards longrun equilibrium is completed in a year following a shock in the economy.
The bound test statistic is higher than the upper bound, confirming the presence of
a long-run linear association among the variables. This is also confirmed by the
cointegration graph presented in the appendix. Furthermore, the post estimation
tests reveal that the residuals of the estimated models are “white noise”, meaning
there is the absence of serial correlation and heteroscedasticity. Also, the residuals
are found to be normally distributed except for the domestic debt model. The
stability test (CUSUM of squares) plot in the appendix section shows that the
estimated models are stable.

VI.3.2 Non-Linear Public Debt Model Result
As discussed earlier, the study examines if there is an asymmetry in the relationship
between public debt and private investment in Nigeria by employing the NARDL
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model. From the estimation results of the NARDL models presented in Table 2 in the
appendix, there is no evidence of an asymmetric effect of total and external public
debt on private investment. This is premised upon the insignificance of the non-linear
cointegration (bound) test statistic presented in the bottom part of Appendix 2. The
test statistic falls in the indecision region i.e. in-between the upper and lower bound
statistics. Further to this, the coefficients of the positive and negative partitions of
total and external debt in both the short and long run are statistically insignificant.
Contrary to the findings of the NARDL total and external public debt models,
domestic public debt has an asymmetric effect on private investment in Nigeria.
The estimation result of the domestic public debt NARDL model is presented in Table
4.
Table 4: Domestic Debt NARDL Model
Variables
Long Run Estimates
𝑃𝐷 +
𝑃𝐷 −
RGDP
INT
INF
Intercept
Short Run Estimates
𝑃𝐷 +
𝑃𝐷 −
−
𝑃𝐷 (-1)
𝑃𝐷 − (-2)
RGDP
INT
INT(-1)
INT(-2)
INF
ECT
Cointegration Test Stat.
Bounds – 5%
Serial Correlation Test Stat.
Prob.
Heteroskedasticity Test Stat.
Prob.
Normality Test
Prob.
Adj. R-Squared

Coefficient

Standard Error

0.210*
13.284***
1.575***
0.046***
-0.0074
-12.953***

0.117
1.956
0.372
0.012
0.005
3.428

0.149
2.084
-7.915***
-5.342***
1.112***
0.010***
-0.024***
-0.010**
-0.005
-0.706***
5.440***
[2.39 3.38]
2.602
[0.27]
11.598
[0.48]
5.401
[0.07]
0.671

0.099
1.305
1.717
1.695
0.298
0.003
0.005
0.004
0.003
0.101

Standard error in parenthesis.
*, **, *** signifies statistical significance at 10%, 5% and 1% respectively.
Source: Author’s computation.
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From the presented NARDL model result, the existence of asymmetric cointegration
is confirmed by the bound test statistic which is greater than the upper bound
statistic; this is presented in the bottom part of Table 4. The finding underscores the
existence of an asymmetric long-run relationship between domestic public debt
and private investment. The asymmetric effect of domestic debt on private
investment is similar to the findings of Lau et al. (2019).
The coefficients of the estimated long run model show that a cumulative decrease
in domestic public debt leads to a significant increase in private investment. To put
it differently, the effect of a reduction in domestic debt is the stimulation of private
investment. Specifically, a 1 percent decrease in domestic public debt increases
private investment by about 13 percent in the long run. The rationale for this finding
could be that the reduction of domestic public debt stock reduces the “fear” that
proceeds of investment could be taxed away to service the stock of debt,
therefore, investors feel more confident to invest (Deshpande, 2007). Besides, a
reduction in public debt could improve the credit rating of the country, thereby
improving investors’ confidence.
On the other hand, the long-run coefficient of the cumulative increase in domestic
public debt is found to be positive though significant at the 10 percent level. This
finding indicates that contrary to the result obtained in the symmetric ARDL model,
an increase in domestic public debt does not influence a reduction in private
investment; it leads to a meagre increase in private investment. This finding is
contrary to that of Lau et al. (2019). A 1 percent increase in domestic public debt
leads to about 0.2 percent increase in private investment. The rationale for the
finding of a meagre positive effect of an increase in domestic debt on private
investment could be attributed to the potential positive effect of public debtfinanced public infrastructure. When public infrastructure is improved, this improves
public capital and, by extension, complements private investment in line with the
public capital hypothesis (Conrad & Seitz, 1994).
In the short run, both increase and decrease in domestic debt produce an
insignificant effect on private investment contemporaneously; however, the lag
effect of a decrease in domestic debt on private investment in the short run is
negative. This finding is not in tandem with Lau et al. (2019). The rationale for this
finding could be that the debt reduction is financed by revenues that could have
been used to finance infrastructural projects, as a result of this; private investment
might be negatively affected in the short run.
The study also subjects the estimates of both the long run and short run domestic
debt models to a formal test of asymmetry. To do this, the Wald test of coefficient
restriction is employed, the result is presented in Table 5.
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Table 5: Asymmetric Effect Test (Domestic Debt Model)
Period
Hypothesis
Test Statistic
Decision
Short run
SR Effect is symmetric
-3.653***
Reject
Long run
LR Effect is symmetric
2.468**
Reject
*, **, *** signifies statistical significance at 10%, 5% and 1% respectively
Source: Authors’ computation.

Table 5 presents the result of the asymmetric effect test both in the long and short
run. Under this test, the null hypothesis of symmetric effect is rejected if the Wald test
statistic is statistically significant. From the result presented, the null hypothesis of
symmetric effect is rejected in both the long and short run, hence the conclusion
that the effect of domestic public debt on private investment is asymmetric.
Following this, inferences cannot be based on the findings of the domestic debt
ARDL model presented in Table 3, but rather on the findings of the NARDL model
presented in Table 4.

VI.4

Debt Service Model

As noted in the introduction, one of the objectives of this study is to empirically assess
the effect of debt service on private investment. To do this, the study examines the
symmetric and asymmetric effects of debt service on private investment in Nigeria
by also employing the ARDL and NARDL models, respectively. The result of the ARDL
model is presented in Table 6.
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Table 6: Debt Service Model Result
Variables

Coefficients

Standard
Errors

Long Run Estimates
DS
RGDP
INT
INF
Intercept

-0.4365***
3.1764***
0.0578*
0.03557**
-28.5417***

0.1404
0.5593
0.0309
0.0145
5.3229

DS

0.056

0.0606

DS (-1)

0.136**

0.0600

RGDP

1.254***

0.3591

INT

0.006

0.0041

INT (-1)

-0.019***

0.0041

INT (-2)

-0.005*

0.0023

INF

-0.0005

0.0031

IFL (-1)

-0.0095***

0.0025

IFL (-2)

-0.0047*

0.0025

ECT

-0.3947***

0.0732

Adj. R-Squared

0.956

Cointegration Test Stat.
Bounds – 5%

3.912**
[2.56
3.49]

Serial Correlation Test Stat.
Prob.

1.893
[0.169]

Heteroskedasticity Test Stat.
Prob.

16.555
[0.221]

Normality Test
Prob.

0.075
[0.963]

Short Run Estimates

*, **, *** signifies statistical significance at 10%, 5% and 1% respectively.
Source: Authors’ computation.

The estimates of the debt service model reveal an identical relationship with that of
the total and external public debt models. The coefficient of debt service indicates
a significant negative effect on private investment in the long-run. A percentage
increase in debt service decreases private investment by about 0.44 per cent.
The negative effect of debt service on private investment is not surprising given that
the surge in the public debt has raised questions on the sustainability of Nigeria’s
public debt with almost 25.0 per cent of the national budget going into debt
servicing annually (see BudgIT, 2019). This increase in debt service cost is likely to
discourage investment out of concern that gains from the investment could be
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channeled into debt servicing via higher taxes (Deshpande, 2007). This is in line with
postulations of the debt overhang hypothesis. Besides, a high debt service cost
implies that revenues that would have been channeled towards infrastructural
projects and economic stimulation are directed towards debt servicing, and the
paucity of infrastructure and reduced economic activities could negatively
influence private investment (Clements, Bhattacharya, & Nguyen, 2003). The other
variables such as real GDP, interest rate, and inflation show a positive and significant
effect on private investment similar to the findings of the public debt model.
In the short run, debt service is found to have an insignificant contemporaneous
effect on investment; however, the lag effect is positive, as debt service would likely
boost confidence and improve sovereign ratings. The bound test statistic confirms
the presence of a long run association between the variables. This is also confirmed
by the cointegration graph presented in the appendix. The post estimation tests
reveal that the residuals of the estimated model are “white noise” meaning there is
the absence of serial correlation and heteroskedasticity. The residuals of the model
are normally distributed. The stability test (CUSUM of squares) plot in the appendix
section shows that the estimated model is stable.
The study also examined the asymmetric effect of debt service on private
investment by employing the NARDL model. The result is presented in Table 3 in the
appendix. From the estimated result, there is no evidence of asymmetric
cointegration between the variables. Further, the coefficients of the cumulative
positive and negative effect of debt service on private investment are statistically
insignificant.

VII.

Conclusion

This study examines the symmetric and asymmetric effect of public debt on private
investment in Nigeria. Also examined is the symmetric and asymmetric effect of
debt service on private investment. To achieve this, the linear and non-linear ARDL
models were employed for analysis. The findings of the study reveal an adverse
effect of total debt, external debt, and debt service on private investment. Further,
their relationship with private investment is symmetric. On the contrary, evidence of
an asymmetric effect of domestic public debt on private investment is found. The
result shows that a reduction in domestic public debt is advantageous for private
investment in the long run. Interestingly, an increase in public debt does not
influence a reduction in private investment, instead, it leads to a meagre increase
in private investment. The study recommends the need for curtailing public
borrowing and reducing public debt to stimulate private investment in Nigeria. The
limitation of the study is that it carries out an aggregate analysis, future studies could
consider conducting a state-level analysis of the effect of public debt on private
investment in Nigeria.
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Appendices
Appendix One
Table 1: Summary Statistics
Mean

Maximum Minimum

Std.
JarqueSkewness Kurtosis
Probability
Dev.
Bera

Log_Investment 3.1185 4.898

2.0849

0.8574 0.9074

2.3830

5.8184

0.0545

Log_GDP
Log_Debt
Service
Log_External
Debt

10.268 11.153

9.5309

0.5614 0.3444

1.6300

3.7227

0.1554

4.2623 7.6784

0.0070

2.3191 -0.5177

2.1757

2.7735

0.2498

6.2212 8.9566

0.8463

1.9789 -1.0004

3.3940

6.5845

0.0371

Interest Rate

0.1967 18.180

-65.857

14.785 -2.523

11.911

168.11

0.0000

Inflation Rate

19.350 72.835

5.3880

17.243 1.7410

4.8387

24.570

0.000

Log_Internal
Debt

6.3989 9.7188

2.4152

2.2135 -0.2162

1.8887

2.2516

0.324

Appendix Two
Table 2: Public Debt NARDL Model
Variables

Total Debt Model

Total Debt_Positive

-0.223
(0.337)
-1.152
(3.133)

Total Debt_Negative
External Debt_Positive
External Debt_Negative
Real GDP
Interest Rate
Inflation
Intercept
Cointegration Test Stat.
Bounds – 5%

1.443
(3.609)
0.268
(0.385)
0.125
(0.185)
-14.832
(30.633)
2.595
[2.39 3.38]

Ext. Debt Model

-28.199
(979.79)
96.539
(3372.90)
295.67
(10259)
1.129
(39.095)
1.003
(34.86)
-2765
(96008)
2.517
[2.39 3.38]
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Appendix Three
Table 3: Debt Service NARDL Model
Coefficients
Standard Errors

Variables

Total Debt_Positive

-0.448**

0.167

Total Debt_Negative

-0.055

0.475

Real GDP

4.659***

1.069

Interest Rate

0.005

0.029

Inflation

0.023

0.015

Intercept

-43.610***

10.485

Cointegration Test Stat.
Bounds – 5%

3.177
[2.39 3.38]

Appendix Four
Figure 2: Total Debt Model CUSUM of Squares and Cointegration Graph
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Appendix Five
Figure 3: External Debt Model CUSUM of Squares and Cointegration Graph
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Appendix Six
Figure 4: Domestic Debt Model CUSUM of Squares and Cointegration Graph
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Appendix Seven
Figure 5: Debt Service Model CUSUM of Squares and Cointegration Graph
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Appendix Eight
Figure 6: Domestic Debt NARDL Model CUSUM of Squares and Cointegration Graph
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